Treatment of compounds 9a-c with Et 2 NH or Et 3 N gave corresponding sulfide products (10a-c). † Dedicated to Prof. Ryoji Noyori on the occasion of his 70 th birthday.
INTRODUCTION

Dimethyl sulfide ditriflate (DMSD)
1 is a good electrophile, which is useful for introduction of methylthio group in aromatic compounds. 2H-Cyclohepta[b]furan-2-ones, 2 which have heptafulven and heteroazulene structures, 3 react with electrophiles such as arylaldehydes 4 and 1-trifuruoromethanesulfonylpyridinium trifluoromethanesulfonate 5 to afford triarylmethanes and dihydropyridinyl-substituted products, respectively. During the investigation of electrophilic substitution using Tf 2 O in 2H-cyclohepta[b]furan-2-ones, we found new coupling reactions of 2H-cyclohepta [b] furan-2-one rings.
6
RESULTS AND DISCUSSION
Methyl 2-oxo-2H-cyclohepta [b] furan-3-carboxylates (1a,b) were selected as starting materials.
Methoxycarbonyl group was easily removed with 85% H 2 SO 4 to afford 2H-cyclohepta [b] furan-2-ones (2a,b) . 2 2a could be recrystallized from EtOH, but 2b was oil at room temperature. 2a and 2b reacted with DMSD to afford aryl dimethyl sulfoniumu trifluoromethanesulfonate derivatives (3a,b) as greenish crystals. Although 3a was recrystallized from MeOH, 3b couldn't because of its high solubility. These sulfonium compounds (3a,b) dissolved in i PrOH were treated with Et 2 NH or Et 3 N at 100 °C to give 4a and 4b, respectively. 7 These sulfides (4a,b) were easily oxidized with m-CPBA to give 3-methylsulfinyl-2H-cyclohepta[b] furan-2-ones (5a,b) as yellow crystals. Furthermore 5a and 5b were oxidized with anther m-CPBA to afford 6a and 6b within 2h, respectively. 
Scheme 3
We thought that diaryl sulfides (10a-c) can be obtained from sulfoxides (5a,b) similarly. Sulfoxide 5b dissolved in CH 2 Cl 2 was reacted with Tf 2 O. When Tf 2 O was dropped into the solution, the solution turned from yellow to dark brown. After the purification, unexpected product (7b) was obtained as brown plates (Scheme 3). The structure of 7b was determined by spectral data. Similarly 5a was treated with Tf 2 O.
However, only unidentified products were obtained. Product 7a was prepared by heating 5a at 40 °C under reduced pressure (Scheme 2), along with 4a (4a : 7a = 2 : 1). Although the mechanism is not clear, we supposed that the reaction was taken place by heat and/or in the presence of small amount of acid.
There are few reports concerning aryl-aryl coupling of aromatic compounds with sulfur as far as we know.
Although it is necessary to optimize their condition, this reaction will be applicable for preparing electron rich bi-aryl compounds.
Sulfoxide 5a, sulfonium 8a and 8b might be unstable at even room temperature, therefore the reaction was carried out at -80 °C in the presence of 2b. As diaryl methyl sulfonium ion 9b was considered stable compound compared with 8a and 8b, 2b was reacted immediately with aryl methyl sulfoniumu ditrifulate 8b to give 9b (Scheme 4). The reaction mixture was treated with Et 3 N to afford bis(5-isopropyl-2-oxo-2H-cyclohepta[b]furan-3-yl) sulfide (10b) as orange needles. In addition, the other sulfides (10a,c) were prepared via diaryl methyl sulfonium cation (9a,c) under the same condition.
Although 10b and 10c dissolve in various solvents due to isopropyl group, 10a dose not. 
U N C O R R E C T E D P R O O F
Chart 1
The ∆δ values of products are shown Table 2 In also 13 C NMR spectra, interesting phenomena were observed ( Table   4) . Introduction of methylthio, methylsulfinyl and methylsulfonyl groups caused redshift slightly.
Absorption maximum of diaryl sulfides (10a-c) shifted from 374 nm to about 420 nm by 22-46 nm. These red-shifts might be caused by the intramolecular interaction. In 3,3'-bi(2-oxo-2H-cyclohepta-
[b]furan-2-one-3-yl)s (7a and 7b), λ max appeared around 450 nm due to an expansion of the π-conjugation.
This suggests that the dihedral angels in 7a or 7b are small. 
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Synthesis of (2-oxo-2H-cyclohepta[b]furan-3-yl)dimethylsulfonium trifluoromethanesulfonate (3a):
The solution of 
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Synthesis of 5-isopropyl-3-methylthio-2H-cyclohepta[b]furan-2-one (4b):
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